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MAXIMIZING WATER USE EFFICIENCY OF MAIZE
CROP IN SANDY SOILS
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ABSTRACT

Field experiment was conducted in private farm. EI-Bustan region, Belleira
Governorate for three seasons (1998,1999 and 2(00) to investigate presurized irri
gated maize crop management (Single cross lO).Drip and sprinkler irrigation sys
tems were selected. Three water application rates (SO,75 and 100% ofETc) and two
irrigation intervals (daily irrigation and irrigation every three days) were tested in
this experiment. The results of this study can be summarized as follow:
1- Actual water consumptive use and seasonal irrigation water requirements were

lower by (13.7% and 22.6%) than calculated values using the climatic data un
der both sprinkler and drip irrigation system.

2- The highest grain yield (4.24 Mgramlfed) was produced under drip irrigation
system compared to sprinkler irrigation system (3.36 Mgramlfed).

3- The best maize yield was when 100010 ofETc was applied under both drip and
sprinkler irrigation systems compared with 50 and 75% ofETe treatments

4- Daily irrigation gave the highest yield of maize compared to irrigation every
three days.

5- The lowest cost of maize production unit was (64.6LElMgram) under drip irri
gation system when 100% of ETc daily was applied, while the highest cost was
308.8LFJton under sprinkler irrigation system when 50% ofETc every three
days was applied.

6- Water production functions of maize crop under both drip and sprinkler irrigation
were:

For sprinkler irrigation system

Daily irrigation
Irrigation every 3!:l! day

y= 2xl(J7Xz - 2xl(JjX +0.38
y= 2xl(J7Xz - 4xUrX +0.66

For drip irrigation system

Daily irrigation Y= 6xl(J7Jf - O.OO12X +2.26
Irrigation every 3mday Y= 7xurJf - O.OOO7X +0.33

Y is the yield in Mgramlfeddan, and X is amount applied water in m3/feddan.
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INTRODUCTION

The maize cultivated area around the
world has been increased, even under arid
conditions where irrigation must be prac
ticed. In arid and semi-arid areas one of
~ m~ impmmtlimi~g~Bm

maize production is the amount of avail
able water for irrigation. The irrigation
cost in these areas is increasmg and for
this reason farmers are forced to maxi
mize the water use efficiency of their
crops. To· reach these optimum levels of
efficiencies, modem irrigation systems
and proper irrigation management must
be used.

Clark. (1919) compared the relative
efficiencies of trickle, sprinkler and fur
row irrigation for com production. He
found that the water use efficiencies of
0.014, 0.0119 and 0.0115 MgIha-mm
with three respective systems. El-Gindy
(1984) reported that the average yield for
furrow and drip irrigated sweet pepper
were 2.35 and 2.75 kglm2 while, the wa
ter use efficiencies were 3.21 kglm3and
5.8 kglm3 under furrow and drip irriga
tion respectively. Safontas and Df Paola
(1985) reported that the maize grain yield
increases of up to 35% with drip irriga
tion as compared to sprinkler irrigation
system. El-Gindy (1988) reported that
the yield of tomato mcreased under drip
irrigation by 33% and 35% over the fur
row and sprinkler systems and by54.5%
and 154.90/00Ver the furrow and sprinkler
irrigated cucumber. Kamal (2000) said
that the maximum value of maize yield
was 1.725 ton/fed under surface drip irri
gation ,while the minimum value was

1.504 ton/fed under sprinkler irrigation
system.

Yamamoto (1991) reported that m
humid areas as Japan, the advantages of
the drip irrigation with daily irrigation
compared to sprinkler irrigation with
three days of irrigation intervals were,
the soil content was held higher than
field capacity m the main root zone and
evaporation loss from the sandy surface
was a little smaller, but the yield and
water use efficiency was higher.
CaldweU et al (1994) reported that com
yields were excellent under daily irri
gation (11.9 to 12.5 Mgramlfed) regard
less of whether a frequency of I, 3, 5 or
7 days was used for subsurface drip irri
gation system. EI-Moweelbi et al (1999)
found that when maeasing irrigation
mtervals from 4 to 1 days, the maize ear
weight decreased by 19.2% under drip
irrigation system m clay soil. Lamm et
al (1995) reported that the management
of surface drip irrigation can reduce net
irrigation needs by 25% while still
maintaining top com yield of 12.5MgIha.

Lyle and Bordovsky (1995) found
that the com yield mcreased from 8.3 to
12.4 MgIha by inaeasing the water ap
plication rate from 0.4 to 1.3 of evapo
transpiration. On the other hand, the
highest com grain yield was obtained
with three and six day irrigation mtervals
(11.1 Mg lha) under sprinkler irrigation
compared to 9and12 day with furrow
irrigation. Helmy eI al (2000) found that
drip irrigation system saved about 41%
of irrigation water and mcreased the
water use efficiency by 43.8% for com
crop compared to the furrow irrigation.
Kassem (2000) reported that amount of
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